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(54) OPTICAL HEAD DEVICE AND LENS 

(57)Abstract: 

PURPOSE: To execute good reproduction with plural information 
recording media varying in specifications in spite of the constitution 
small in size and low in cost by providing an objective lens having 
functions to form a condensed light spot on the recording surfaces of 
optical memories varying in specifications. 

CONSTITUTION: The laser beam emitted from a laser 614 transmits a 
collimator lens 618 and is introduced to a beam splitter 616. The laser 
beam reflected by this beam splitter 616 is condensed by an objective 
lens 600 and the microspots are formed on the signal recording surfaces 
620a, 622a of the optical disks 620, 622 having different disk 
thicknesses. The signal recording surfaces are formed on a transparent 
substrate. The light beams reflected by the optical disks 620, 622 
propagate backward in the same optical paths. Namely, the reflected 
light beams are made incident via the objective lens 600 and a 
converging lens 626 on a holographic element(HOE) 624, by which the 
light beams are diffracted. These light beams are detected by the 
photodetector 628. 
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3t^gfjftij{cfe5S5«*T-V^^ 6 5 2 <Oft-^!a»ffi 6 
5 2a{C^^L, I/yXi6 6 0 b, 6 6 0d?:aigL 

izyt&m< ictbz&gm'rj*? 6 so coft-^ie^® 6 

5 0 a (^i^f^o L^ot, rV^^^ilJW 
7 *jffa\z±T&W)U b\s>Xk(D\t 



(8) 
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sbggat^-f ^^^jc&i^rwDA , wdb ?%xm\zt 

[0 0 6 4] 0 9ttl/yX6 6 0£fflV>fc3t^;y K3S 

vm^mt^^ * * tos ctwda N wdb m-eaeff*- 

[0 0 6 5] *^WcOU^Xtt^SSrtt*Xf*«t«-CBiJ 
9WU ^I^C^^fy^^y^x^^gyJ: 10 

[00 6 6] 012 f:fc#389^ J; 33fc^—;/ K3£fico» 

^ 1 0 2l;i@^£;ft,fc;*f >- KA^e— * 1 0 3*C*fr 

WZtlXte K) % IS»H^^{ctt^ fc*V hVl^e— ^ 1 0 3 20 

[0067] r^MOl <OT«Jc«iiffl»Lfcfi:«lc: 
HSb^l 0 4ri5gaB£*iTV^o ^10 411 S?l 
^Tifjfrl 0 5bB2»IW}fcl 0 6 t^ib^oT*5^ '& 

i&-tz>£y{^ i o inWffatekim&Jjfa 

[0 0 6 8] IBl-BTSbflci 0 5f;£, 4*2 1 0 
»^SB&«n^^ft-t"¥*6^^U— KlOSat, 

Kl 0 5 aT^@^^tU^1S^=3^^fcr^ 
105b^H*6 o rtie»^>-Kl0 5a^ 30 

^U^^A^t^l 0 5 b ^ifrteMSfr 9tt§:l 0 5c 

[0 0 6 9] jt«9*K}gl 0 5 clcii, — JSS:» 2 ^rSbflt 

10 6 (d@^L^t9:$nfclElte$4 1 o 7#s«/hBttH ( i 

0 5 * n >^T) LTIf » 9 fftgti* 
(WHRttfll) $r«LT^^ 0 ^LT, mi^Wl 

0 5 f± r <D[U©hS 1 0 7mV-<OW]fe5^#£VW&j[*l^ 

[0 0 7 0] -fU— Kl 0 5 a ±\att P^f $ h 
7 3 2 i±^LfcU>X6 0 0, 6 4 0. 6 6 OcOVvf 40 
^^b^^^^fU>X7 3 0 kti*WL\-ft>tiX\f^Z>* M 

ti^X7 3 0 ttWB&DftftS 3t^W*«H4S:*-r*«l: 

5«*J*3;IVCV^o «x.tf, (NA) ^0. 4 

5 i:0. 6S:tt5<t5^*hTV^o *f«|UixX 
7 30 ^!)^!)x>f h 7 3 2 ^ 9 #»t4£Btt, IS 
l^Ibffcl 0 5 C0^R*<^SiL^lBBtett 1 0 7(C(£f£— 
gctZtiLWkteZX 5fc, EBEttl 0 7Sriiia-r«ii:@ 

1 «rifjft i o s fi. ^uyX7 30W^y^^x^ 

h 7 3 2 £JcJ;oTmfc$l&l 0 7 lc2tLSfflx^ 50 



^¥7- 3 0 2 4 3 7 

14 

ktltcffiikkt£^X^Z> 0 

[0 0 7 1] =3>T M'tVl 0 5 b£>J^ffl}a3:7;*— # 

0 9 coj^B^n, 2 &<d h 

7 7^^2 0 0a, 2 00b^ ^ft^ftffife 
WlMXHmZtlX^Zo 7^X3^H0 9t5W 

2 -pTSftft: 10 6 _bW±, j; 5 if [Utett 10 7 {C*fLT 
»»fifSil(-, *^«P5" 110a, 1 1 0 b *5<fcO< 
axilla, lllb^tol^iSl^a, 

1 1 2bWt5>^ SFf^S*^K«C=¥^iy^S:^LT 
7t-^X3/f;H 0 9$3£TJ> h7^^^3^^2 0 
0 a, 2 0 0 b t»ftgEg£*VT:Jo<9, ^^~^7^^^r 
/H0 9fcJ:(;h7 7^^2 0 0 a, 2 00 b 
fC#LT^##tt#£nTV>6 0 #*5 N 2 o<Z>JK5UeBS 
112a, 112b ttEl— WiftSrft LT*5 9 , *4MHPE" 
110a, 1 1 0 b^fa^^JfiB^t^^Jf^ 

[0 0 7 2] 0 9^ii«^tbSi:i 

bfcffi$m&l 1 2 a. 1 12b^M5lt^r^ 

fciSD-i/y^jHttU *iT5r»i*i 0 5tt^ 

1 0 1 C^g^^fp] (015$* 1 0 7COtfc£lp]) 

2 0 0 a, 2 0 0 b&mm&tlZkk b\zM)mftl 1 

2 a, 1 1 2bfrhM^&rt%^k\z.&*)x2~u^y 
;fctf s 38£U W> 1 ■STSW 10 5 fir-V ^^101 tf>@# 

fpi (emehi o 7 0 9) \z.fafr<>xw>Azm$mmi$fo 

-So 

[0 0 7 3] ^-OUaKtrVl 0 5 b(Dj^H^l 8 0° | 
B UfcttlT h 7 ^^3>f ;U2 0 0 a, 20 0b_b 
i^S, 2#<DE£t£f£2 Ola, 2 0 1 

bri>t£tf bnTV^o B£t£ft2 0 1 a, 201bft » 
fe^X7 3 0, ^-)y^^x^h7 3 2t90° Mm 

Mttl*2 0 1a, 2 0 1 btt^J:5 WBWUiBSl 1 2 
a , 1 1 2 b^M¥^^^C*M^BEB^ttSo 
[0 0 7 4] 2 -sribf*: i 0 6 fifltfiE L^h i 5 

(d, mtetti 0 7^LtSHii*i os^tt 

v>^ 0 » 2 ^T«# 1 0 6 05p5«»fctt, i 5 if ^ 2 nf 

fbfrl o 6(DS^M/5^^Lv>gggt^— ^(DvC/Tyu 

^-T/H13a, 1 1 3 btfSElflttttfcift/O^o 5^ 
T/U^-f/U 113a, 113b (Cfi, ^ 10 2 lC@ 
fi^ixfcv ^Ty^miU^ 114a, 114b 36^jKjf 

[00 7 5] 9 ^TyU«^lllgS 114a, 1 1 4 b fcfc, 
^7^H-Ml5a, 1 1 5btt>^-3-^l 1 
6 a, 116bi, MKll7a, 1 1 7 b kfrb 
ft?), 7^7;^;H13a, 1 1 3 b fi-fe>-^ — a 
— ^ 116a, 116b kykiK&ft 117a, 117b 
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#*3, 2-D<D9^ > T^m^.m^l 1 4 a, 114 

btel^]— ^£#LT:Joi9. ;foXB£Hl 17 a, 117 

b <Dmm<D ft £ Ji^^ ^ :/cDJ§^fft <b LT ^ 

-So 

[0 0 7 6] S?2 "TWiftl 0 6<7Xfc&^hl2*t4fflcD^ 

^Sii9a, i i 9 b#f£tte>*u rnt^ttg 

^Jfffi^^M^2*(7)^ KU — JVX 18a, 11 
8 b^WSSB^TV^o 1 8 

a , ii8b c7>[siffifi-<— ^ 102 \z.mi££tvx;^z> 0 10 

^2-sitfjftl 0 6iim^^f-f 1 8 a, 11 

8 b^fp v oT^®J^{C^$:nTV>^ 0 
[0077] 7^7/1/3^1138, 113b^ii® 
£;ft3£<h t>tC7^T/l^^[H]S§l 1 4 a, 114b^ 
bm$i&%:rtZ>Z b\Z£ «9n~i/^^^^U IS 2 

"STSbffl 0 6fir"V^^ 1 0 l<D^ft^ft^oT3£iI 

[00 7 8] *7 "yr^m^M^ 114a, 114b <DU 
n^^yz/m*, W>2-^W)fc \ 06W KW/H 1 
8a, 118b ^S^*r^JCiK«*gBSIfc*Jt^»T# a 20 
<£5l-> fefttlM^lOSa, lOSbSrr 5 

[0 0 7 9] ^ (nmrncoyt^te x iM^mmma\< ^ 

Ttt, #I¥6 -8 3 7 88t r^u^XJEBSSBj 
— ^JcJ:f9lE«5^^3t7-V^^ 1 0<OTmm^ * 

£W V 7 4 2 t±»LfcuyX6 0 0, 6 4 
0, 6 6 0<D\*^thfrti*ht£Z>1ft%Q\>'>X7 4 0&09fc 
¥*Sr*HftU ftx-f** 1 OCD^m**^] (£rEPA^r 

ft) (-itt^^c^®jpr^^t o ^^r ^2 o^»tte>tt 

[00 8 0] fcfy^7y^2 0f±, y-7^^7 4^r 

i/ro^y >v^6 0&*rr<5 o 40 

[0081] *ty*y^6 0 cojSHfflSfP^fi, lEftfta*^ 

6 rtbib^ci— 76 

2— Sr*?** 1 OCO^^^l^oTTK^o^fT 
\Z&Wt£ftfc.2*<Dj!''{ K*>t7 h6 4, 6 4[^^ 

^a«b-5rtglc3t«p £ tit v > £ 0 

[0 0 8 2] y 5^6 0<DmWma^ 5 

^TyU3>ryU6 6, 6 6te, K«lElSStO^SH»fT-$>S 50 
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fc, 6 8(2, ^M^nhtltcJ^B— 2 

7 0, 7 0 tgSttbfc«ffii:*oTte9, ^h — ^ 7 
0, 7 0(Ort«iai^^y h 7 2t^t^tlW6^tl 

So 

[0 0 8 3] 7^3^/1/6 6, 6 6(^?:«^- 

y y 6 o & h 9 v * >ywmxfa\zwmm&^z> r 

[0 0 8 4] 01 4tt01 3^^7y^20(O«)S 

sieWs^l — K8 2*$£tms*ss&\ 4 i nao«^ 

3, ^ y ^ -f y^i/yXi 4 o 4*)J;tf t^A^y 

y 1 4 o sfrbmytyt^mmtizzti. mk^^x 

1 4 0 8 b^SffMyt^^H- (HOE : Holograph! c Opt 
ical Element) 1 4 0 9* <fcTJ9t«&fcBS 14 10CJ: 

r>. %=f^ x?xj^^itft\?—j±&&imT&tcbbcom 
a\mmi&£tix^z> a 

[008 5] EPlfc/u— K8 2 fc(8*±«» 
^X7 4 0 btt^l/Z b 7 4 2b&lBJfetifb&*P'b 

ib^m&'^^x&btizxvicmnztix 
v>s 0 M^mffii 4 i iii, laite^u— ks 2<omw(D 

18 0° ^^Mtt^H—^ 

1412a, 14 12b^OS3»^14 12a, 1 
4 12b <7>rtja«Ktl[»*nfcflK 1413a, 141 
3bt, EHE^l— K8 2CD^1 4 1 3 a, 1413 

414a-1414f ^C>*So 

[00-861 aS3t3^»t*a*tOlBfctt. tr— A* 

/y^^Hos t#feuyX7 4 obcom^^t^m 

f&-f%ti&b<D&frimi 4 0 6^ISB^ttTV>So 

5*«j**c*5v^, )taai 4 o 3 3&>&a*fLfc3tn, => 

y -r^ y^U^X 1 4 0 4 "Tf^PtTft^ifcO, t^— 
A^^y 5/^ 1 4 0 5*5<fcl*R*Nftl 4 0 6 $:STJ*ft 
1/>X7 4 0T*)tLT, Sfe^U— K8 2CO_bfflt^ia 

[008 7] Jtr-V ^ ^ (Offiftffi-CS** bfcJtfi, as§ 

o*»)3taRl 4 0 3^^^y^-7^V^l/yXl 4 0 

4, tf—A^^y i/^ 1 40 5, KWSU 4 0 6, 
UVX74 0SrST3tx>r^^cO|e®®ic^5AW3t 
^ftKii^i^ »uyX7 4 0*5<fcl*R««l 4 0 6 
SrSTbf— A^^y ^ 1 40 5"CS*tLT«ia»^2» 
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[0088] ^tih<D3^(Dm^ *mmn 
&xzz 0 ^(D^^<Dh(D\±^wncom^m^\^ 

m^l-tcX 0\Z.Wtuy^\ 4 0 8 tHOE 1 409^3 
ct^Tt^tH^l 4 1 0T*/££;fbSo ytT'jX?frb<D 

jxMytn. mt^^\ 4 o %xw&$m\ 4io±ic 

[0 0 8 9] i)t^Xl 4 0 8 fc^NltllSl 4 1 0<D 
P^iCgfig^n/cHOE 1 4 0 9^li, ^ff^^^ 14 2 
0 a^fcli 1 4 2 0 b ±<D h 7 y 2 t W\ Cjj$L<7)ftmB 

mcftimzm&Ltmvtxhztzn, mw-^-m 

4 1 Oco^ttiffi±^^SteBi-HI«f-rS £ 5>Mte^fc° 
;y^£^ft^irrv^ 0 HOE1 40 9±^d^7A 

Sr-coj:5^*&^tt{-t^^i-5^. ft^tfi^l 4 10 
4 1 0 £ 2 *fi<7> 2 ^W^S^t^{- <£ 9 fPi/£ U ^rtv-? 
7 5> y^i(CoV vC Ji-ttb^tb^Tjx a ^ 7 A C0fe]*f 

Tf±)t«m«i 4 1 oow^^fp^&^^m-et 

[0 0 9 0] 3fe^tfJ§£l 4 1 0 £r«/&-rS 2*fi<D 2##] 
J*b&ML,X\,^Z>mm^£M&l 5 0 2lcA;fc£ 
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[00 9 1] rn^CO^^—^^MWs^ctl^h^^ 
^y»(l^^ot, JKSUIB&l 4 1 l^tD?*— 
4 1 6 3o<ktF h9 4 14 

a - 1 4 1 4 c \Zffifc%m$i&fflffl£thZ>o ZtlKX 
lWfflT^£t§^{:toT, EHE^i^ K8 2 

[00 9 2] rttb^-S<7)ffi^J:tmbm^ 

SJftx^- BrtBft3tB«^ ^ ^ mxi> X v \ 
[0 0 9 3] 

[0®<D^*ftmp^i 

[01] 5 1 ^IjStflSrStBK 



2] mi mtm\z&z wx&m^itx&^y kss 

[04] @ 2 wl^ix KiI^»£t6iiiM)trV 

40 [0 5 1 m 1 *JS0«co 1/ > xa) * ^r0 o 

[06] 0 5I^LfeSfWl:fil5 i/yX|rfflV*3t# 
[0 7] 0 5^Lfc^M-^Sl/>-X^ffl^^5t^ 

[08] *wmc£%u>-X(Dm2nMm*^-tm$ 



o 



50 [@n] ^2 HJEWcfllS u vX^rffl v >fc Jfe^- f K 
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[013] *«W-±«3t^y K*«tO» 4 16K«(0 
¥®0 O 

[0i4] »4iaa^3^»<7)»j!as:*^*0o 
[015] mte%&&<v^ux?&n±irzm&<vmm 

[0i6] ^feittftcoT'-r^^fcisita H7y*^ 



20 



6 0 0"«U^ 6 0 2, 6 0 6 0 

8. 6 10-IjSE 6 14-U-t\ 6 18-^yy 
— 6 6 2 0, 6 2 

2— Jt^-f^^, 6 2 0 a, 6 2 2 a— GAS. 6 26 
-iDOfcl^X, 6 2 4-^n^77^^ 6 28 
-Jt^aSS. 6 3 0 -«-WHaH» % 6 3 2-7t^ 



[01] 



a2] 



[05] 




6200 

62o A_ — ^ — y ^-sgg 



600 

V 



(Q) 





i 60S 
< 




\ * - 













622 



[0 9] 



1 5] 





(d) 



(e) 




V 

y 



(b) 



*1 



(12) ftf%sf 7 -3 o 



[03] [i4] 




(1 3) 



#ii¥7- 3 0 2 4 3 7 





(14) . »^¥7 - 3 0 2 4 



imi o] [lain 




[01 6] 

TL 2 —r CVX^Ad-^- i &^r- th z 

\_y r — th 3 

ia) lb) 




<c] .(d) 



(1 5) 



[0121 



H4b 




